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Abstract
This study reports on the design and validation of a vertically equated assessment of academic vocabulary that
generalizes to a meaningful corpus of words and is measured on a developmental scale: the Test of Academic
Vocabulary in English (TAVE). The study builds on previous pilot work and uses a larger sample of students who
are English learners (ELs) and non-EL students in grades 3 to 8 (n = 2,238) from a large urban Southwestern region,
and describes the rationale and process of corpus and assessment development. A review of the findings from the
study found the academic vocabulary construct to be unidimensional and to have both strong reliability and criterion
validity. The TAVE was also able to discriminate performance by grade level in lower grades. For research, this
study identifies a developmental metric where student scores not only generalize back to a meaningful corpus of
words found in academic texts, but also offers specific expectations about which words students would know in the
corpus. For practice, this study offers a tool that provides scores that are directly comparable across grades and could
potentially be used to track growth across both the short and long term.

This study reports on the development and validation
of the Test of Academic Vocabulary in English (TAVE),
a measure designed to assess students’ knowledge of the
meanings of words that frequently appear in grade-level
academic texts.
The measure was developed to
assess vocabulary that appears in school academic texts,
an important goal given the emphasis on vocabulary
knowledge in college-and-career readiness standards in
language arts. These standards require students to acquire
and accurately recognize and use grade-level-appropriate
general academic and domain-specific vocabulary and
phrases in both narrative and informational texts. Research
also shows that readers need to understand approximately
90–95% of words on a page of texts for sufficient reading
comprehension; thus, vocabulary plays a key role in reading
comprehension (Nagy & Scott, 2000; Nation, 2001; Laufer
& Nation, 2001). TAVE was constructed such that scores
generalize back to a corpus of words representative of
words students are likely to encounter in their school texts,

thus allowing for a domain-based inference about students’
vocabulary knowledge from TAVE scores. Additionally,
TAVE was constructed so that smaller amounts of student
progress could be validly and reliably detected throughout
the range of ability within a grade, which should allow for
change to be measured over shorter periods of time for
all students in a grade level. In the following sections,
the authors describe existing standardized vocabulary
assessments on these dimensions and highlight how the
TAVE differs from them.
Although there is variation across current vocabulary
assessments, many existing vocabulary measures provide
limited information about how words and meanings were
sampled from the corpus of words to which scores on
assessments are expected to generalize. In a review
of item details within technical manuals—Woodcock
Johnson IV (WJ IV) Picture Vocabulary/Oral Vocabulary
(McGrew et al., 2014), Bateria III Vocabulario Sobre
Dibujos, Vocabulario de lectura (Muñoz-Sandoval et al.,
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2005), Test of Oral Language Development (TOLD)
Oral vocabulary (Newcomer & Hammill, 2008), Group
Reading Assessment and Diagnostic Evaluation (Grade)
Vocabulary (Williams, 2001), the authors found that the
technical content focused primarily on item psychometrics
with little or no mention of the corpus from which
words were sampled.
Technical manuals primarily
focused on the items’ properties within the classical test
theory framework, such as the item total correlations, or
percentage correct sample wide or within a subsample
(e.g., grade, gender, English learner [EL] status), or items’
properties from an item response theory (IRT) framework,
such as item difficulties, discriminations, standard errors
of measurement, or point biserial correlations with total.
Item level psychometric information allows researchers to
select items that maximize test efficiency, such as obtaining
reliable point estimates for students with as few items as
possible, but provides no information about item sampling
strategies or the corpus used to sample words and meanings
for item creation, which affect score interpretation.
Although test efficiency is indisputably an important
characteristic of assessments, in that it reduces testing
burden on students while simultaneously providing reliable
point estimates for them, assessment generalizability is also
an important element to inform research and practice related
to vocabulary learning and instruction, and assessment
generalizability is contingent on item sampling strategies
used in test development. In order for assessments to
generalize to a larger corpus, items must be sampled from
that larger corpus. Assessments that readily generalize back
to a larger set of vocabulary words or a larger corpus of
words that is representative of words found in academic
texts can help researchers and educators better understand
the nature of vocabulary acquisition that informs academic
teaching and learning. In their review of research and
extant assessments, the authors were unable to identify
any standardized assessments of vocabulary that generalize
back to a larger, intact corpus of words representative of
school texts. Thus, the TAVE was developed as a measure
of vocabulary that is paired with a larger corpus of words
frequently found in academic texts to which the assessment
could generalize.
Many standardized vocabulary measures currently
available (such as the TOLD-4, the GRADE, WJ IV, and
the Baterı́a III) focus on the measurement of growth over
relatively long periods of time. Thus, these measures may
be less sensitive to change over shorter time periods. For
example, the technical manual for the TOLD-P:4 states that
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the results may “only contribute to the selection of longer,
education goals” (p. 26), and the technical manuals for the
GRADE, WJ IV, and Baterı́a III state that the results can be
used for general placement purposes or grouping students
based on broad language needs.
These assessments have two key strengths, however. As
mentioned previously, one major strength is that they can
be administered with very few items, which is particularly
important because this efficiency reduces testing burden
on students. These vocabulary assessments typically are
administered as part of larger assessment batteries; thus,
reducing the number of items used to assess a single
construct is a high priority. With regard to vocabulary, the
WJ IV subtest scales items in order of increasing difficulty
and provides different recommendations for starting points
depending on the students’ grade levels. For example, the
Picture Vocabulary assessment instructions recommend that
administrators start with Item 9 for grades K, 1, and 2,
Item 15 for grades 3, 4, and 5, and Item 21 for grades
6 through adult. Accordingly, the assessment uses only
12 test items to differentiate the starting point for students
in grades K and 6. The TOLD-P:4 differentiates seven
proficiency levels within a 20-item subtest. The Baterı́a III
has 46 items for the vocabulary identification task, which
differentiates seven different levels of cognitive academic
language proficiency. A second strength of these measures
is that they can be used across a large age span. The
WJ IV and Baterı́a III can be administered to people
between the ages of 24 months and 90 years (Schrank
et al., 2010). While these wide-ranging measures are
highly useful for general placement and tracking growth
over large time frames, they sacrifice more fine-grained
differentiation and measurement of growth over shorter
periods where the change in the ability being measured is
smaller, and provide limited information about potential
targets for vocabulary instruction. Assessments that can
perform finer differentiation and assess change over shorter
intervals could be useful for informing school instruction
and learning.
Although the current vocabulary assessments are efficient
and valid tools for monitoring developmental changes in
vocabulary knowledge over long periods of time, there are
few vocabulary measures that are able to detect growth
over shorter periods of time because of insufficient numbers
of items at particular age/ability levels (see Blachowicz
et al., 2006; Pearson et al., 2007). Consequently, the
expected number of items answered correctly changes little
for small changes in ability. Increasing the number of
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items in a given interval of ability increases the amount
of information for detecting changes in ability within that
interval, all other things being equal. Developing measures
with more items spread evenly across the range of abilities
expected within a given grade would support the detection
of change over shorter periods of time, which would help
researchers collect data for studies of shorter duration and
would enable educators to monitor student progress in
vocabulary more often over the course of a year (Pearson et
al., 2007). Therefore, the TAVE was developed to be a more
sensitive, criterion-referenced assessment of vocabulary
knowledge. By increasing the number of items tested per
grade span, the TAVE is able to reliably measure student
progress over shorter periods of time. More specifically,
the TAVE is composed of grade-level-specific forms with
36 on grade-level items, and shares an additional 12 items
with forms of adjacent grade levels, for a total of 48 items
for a grade-level-specific form. Additionally, all forms are
vertically equated; thus, if students in a target grade are
performing at ceiling on their grade-level form, they can
be assessed on the form for the next grade level, thereby
eliminating any potential issues with ceiling effects.
As discussed previously, one of the core strengths of the
TAVE is the database the authors developed from which
test items were selected. Some researchers recommend that
vocabulary for assessments be sampled from recent corpora
or vocabulary databases that use a principled approach to
text sampling in the development of that corpus (Read,
2000; Nation, 2007; Pearson et al., 2007). This approach
supports generalizability of the assessment. The TAVE was
developed so that items could generalize to a meaningful
body of words for school learning. Below, we discuss the
development of the TAVE database from which words were
drawn for the TAVE assessment.
TAVE Database Development
The tasks involved in developing the TAVE database
included the following: (a) locating a database of word
forms present in texts students are likely to encounter in
academic learning (b) assigning word meanings to word
forms, (c) coding words for attributes that might influence
their rate of acquisition (e.g., cognate status, conceptual
complexity, part of speech), (d) assigning a difficulty value
to each word based on its attributes, (e) selecting words for
each grade-level form to ensure reliable capture of students
vocabulary ability, and (f) developing items that correspond
to the target words. At its completion, the TAVE database
consists of 5,328 unique word forms and 14,150 unique

word meanings.
Locating a List of High-Frequency Word Forms
The overarching goal in developing the TAVE database
was to establish a corpus of words to which the TAVE
assessment would generalize. To do so, the authors
first located a list of high-frequency word forms that
represent words students are likely to encounter in academic
texts. Towards that end, the authors used the Educator’s
Word Frequency Guide (WFG) (Zeno et al., 1995) as a
starting point in the development of the TAVE database.
Containing 164 thousand types and 17 million word forms,
or tokens, the WFG is among the largest and most recent
vocabulary corpus that has been developed (Zeno et al.,
1995). To develop the WFG, the WFG developers sampled
six thousand texts across kindergarten through college from
nine different content areas that reflect the content areas
found in schools today. While the WFG indicates a
frequency value for each word form in relation to the other
words in the WFG, it also provides a U statistic which
expresses the frequency value in terms of the number of
times the word appears per every millionth word in the
corpus weighted by the dispersion of the word across the
total corpus, as well as for the grade-level corpora. Through
weighting by dispersion, U indexes both the frequency
and the dispersion of the word form across grade-level
texts. All word forms in the WFG between a total corpus
level U value of 10–999 were retained from the WFG to
be used in the TAVE database because previous research
(Hiebert, 2005) found that words from the WFG with a
U 1 value of 10 or more accounted for 92% of words on
the National Assessment of Educational Progress and three
state assessments. Additionally, words with a U value in
excess of 1,000 were eliminated because we expect that
these words will be acquired through typical exposure to
text. In total, 50,086 words from the WFG were retained.
Assigning Word Meanings to Word Forms
Because the WFG consists of word forms only, meanings
from the Living Word Vocabulary (LWV) (Dale &
O’Rourke, 1981) were matched to WFG word forms.
The LWV is an inventory of approximately 44,000-word
meanings that were tested at different grade levels in a
1 For

words with a U statistic greater than one, the WFG provides
U statistics that are grade specific as well as an overall value. For the
TAVE, we computed a cumulative value of U across the grades from
grade one to the grade level associated with a given meaning associated
for a specific word. For any words with U less than one, only a single U
value is provided in the WFG. No such words are included on the TAVE.
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three-item multiple choice cloze-test format to estimate
the age at which words were acquired. A p-value or
percentage of native English speakers who know the
meanings of particular words at each grade level is provided
for each word meaning in addition to the grade level at
which between 67% and 80% of students know the word
meaning. For example, according to the LWV, the meaning
“just written” for the word “above” is known by 68% of
eighth graders; therefore, it has a p-value of .68 and an
assigned grade level of eight. Dale and O’Rourke (1981)
provide detailed information on the Living Word Vocabulary
development.
An example of the mapping of the WFG to the LWV
can be seen in Figure 1. In this figure, shaded cells were
drawn from the LWV, unshaded grade level U-values from
grades 1–13 were drawn from the WFG, and the word form
was common to both databases. As seen in the figure,
for words with multiple meanings, U-value information
was replicated across all word meanings. This replication
was necessary because the WFG provides no information
about frequency of specific word meanings of a given word
form, only the frequency of the word form itself. However,
these replicated U values were then used to compute a
cumulative U-value that reflected the sum of U from U1
to ULWV , where ULWV is the grade associated with the
specific meaning in the LWV. Thus, while the U statistics
associated with the two meanings for the word abandoned
are the same, the cumulative U statistics are not. Of the
approximately 44,000 LWV word meanings, 17,008 word
meanings mapped onto 6,029 unique WFG word forms.
Coding Words for Attributes That Might Influence
Their Rate of Acquisition
In order to develop an assessment for tracking shorter
term change, such as the TAVE, an index of item difficulty
is necessary. Therefore, words in the TAVE database were
coded for word-level attributes that prior research shows
influence their rate of acquisition. Conceptual complexity,
cognate status, degree of polysemy, LWV grade level, LWV
percentage, and Lexile level were used to create an index of
predicted difficulty of items, given that previous research
has shown that these factors predict word difficulty. Below
we describe the research behind using these six elements for
the index of predicted difficulty and the coding procedures
for each component.
Prior research finds that word form properties and
semantic properties can impact the ease or challenge a
person has in acquiring or learning a given word (Nagy &
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Hiebert, 2010). Word form properties, such as the length
of a word, concern visual word recognition. ,Properties
associated with the word form may impact a person’s
ability to decode a word. On the other hand, semantic
word properties relate to how a person understands the
meaning of a word. Thus, semantic properties encompass
aspects of words such as conceptual difficulty and polysemy
(the number of multiple meanings for a given word
form). Cognate status, which concerns whether a word is
orthographically, phonologically, and semantically similar
across two languages, is another example of a semantic
word property.
Conceptual Complexity. Prior research studies tend to
conceptualize word conceptual complexity as the degree
to which a word is concrete and imageable. Abstract
words tend to require the use of explanations to convey
the full meaning of the word; whereas concrete words
are perceived more directly through a person’s senses
(Brysbaert & New, 2009; Brysbaert et al., 2014). For
example, a person can see, touch, and/or feel concrete
words such as apple, velvet, and putrid. However, an
explanation usually needs to accompany more abstract
words, such as success and opportunity, for one to
fully understand their meaning. These words are not
as readily perceived through a person’s senses. Some
prior research demonstrates that concrete words are more
readily learned by students compared to abstract words
(Crossley et al., 2016; de Groot & Keijzer, 2000; Vonk
et al., 2019). Likewise, other research shows that English
second-language learners tend to acquire concrete words
earlier, compared to abstract words, and concrete words
are more likely to be remembered, compared to abstract
words (Crossley et al., 2011; de Groot & Keijzer, 2000;
Ellis & Beaton, 1993). Imageability is defined as the ease a
word elicits a mental image (Nagy & Hiebert, 2010). Prior
studies find that words that are highly imageable, such as
house and run, are more easily learned and retained by first
and second language learners compared to low imageability
words, such as reason (Brysbaert et al., 2014; Steacy &
Compton, 2019).
Because some research suggests that concreteness and
imageability are correlated components (see, Balota et al.,
2004; Nagy & Hiebert, 2010), the authors operationalized
conceptual complexity in terms of how imageable a word
is for this study. To code for imageability, four coders
with graduate degrees in linguistics or a related field used
a rubric developed by project staff. The imageability rubric
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Figure 1
Educators Word Frequency Guide to Living Word Vocabulary Mapping

Note. Word form is present in both databases, shaded cells come from the LWV database, U1-U13 come from the WFG and are U-values at grades
1–13.

is available in Appendix A2 . The authors used the same
process in training individuals to code for imageability, a
process wherein coders jointly coded 200 word forms and
discussed any discrepancies that occurred in the coding.
Next, coders independently rated a total of 1,595 words
from the TAVE database, 350 of which were rated by
all four coders for the purpose of establishing inter-rater
reliability. The coders received their word lists in order
and were unaware of which words were being used
for reliability. Reliability words were divided into four
groups and inserted at the beginning of coding, after
25% of words, 50% of words, and 75% of words, and
reliability was computed after each set of these words. The
authors investigated inter-rater reliability using Kendall’s
coefficient of concordance, also referred to as Kendall’s
τ coefficient, which can be used to measure the ordinal
associations between two independent raters. Because
imageability was coded on an ordinal scale, the Kendall’s τ
coefficients are more appropriate for estimating inter-rater
reliability. We found that Kendall’s values ranged from
.78 to .81, across all four instances of assessing reliability.
Thus, reliability appeared to be consistently high across all
coding intervals, and rating drift did not occur.
Cognate Status. Prior research finds that cognates are
easier for language learners to acquire and learn, compared
to non-cognates (Peters & Webb, 2018; Puimége & Peters,
2019; Laufer & McLean, 2016). Linguistically, cognates
2 Available

at https://www.ncme.org/publications/cejeme/
supplementals

are words from two different languages that share an
etymological origin (Baker et al., 2014; Nash, 1997; Nation,
2001). As a result of their mutual etymology, cognates
have high phonological, orthographic, and semantic
overlap–they sound and look similar across the two
languages and share the same meaning. In rare instances,
words from two languages may be etymologically related
but not phonologically or orthographically similar. For
example, the Spanish word pez and the English word fish
are technically cognates, in the etymological sense, but they
do not sound or look alike. In other instances, words across
two languages may be false cognates where they look and
sound alike but have two very different meanings, such as
the example where the Spanish word pie actually means
foot in English. Consequently, the authors considered the
semantic, phonological, and orthographic relatedness of the
Spanish-English words in designating a word as a cognate
in the TAVE database.
To code the words in the TAVE database for cognate
status, two bilingual coders fluent in Spanish and English
and with graduate degrees in linguistics each coded half of
the TAVE database. First, the coders coded word forms.
Word forms were coded as cognates, noncognates, or false
cognates using Nash’s (1997) definition of cognates as
words that have similar meanings and look and/or sound
alike. For word forms that were cognates, the two coders
then coded each word meaning in that word form. For a
detailed description of the coding rubric, see Appendix B2 .
To calibrate prior to coding the database, the coders first
received training on the coding rubric and then jointly coded
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200 words. Discrepancies between the codes of these 200
words were discussed in an effort to align the two coders’
cognate ratings. Following this training and alignment, the
coders independently coded 2,914 words from the TAVE
database, 500 of which were rated by both coders for the
purpose of establishing inter-rater reliability. Similar to
the procedures for imageability coding, the cognate coders
received their word lists in order and were unaware of
which words were being used for reliability. In addition,
reliability words were arranged into four groups of 125
words and were inserted at the start of the coding process,
after 25% of words, 50% of words, and 75% of words. This
spacing of the reliability words was used to (a) estimate
rating drift (when coders initially are consistent but become
less consistent as they perform more ratings) and retrain
coders if drift occurs, and (b) assuming that drift did not
occur, demonstrate that inter-rater reliability was present
throughout the entire coding process. As the coders both
completed the reliability words, the authors investigated
inter-rater reliability using a weighted kappa coefficient.
Weighted kappa coefficients are appropriate for estimating
inter-rater reliability with nominal data such as cognate
status. We found that kappa values ranged from .82 to .90.
Thus, it appears that reliability was consistently high across
all coding intervals and rating drift did not occur.
Polysemy. English words tend to be polysemous,
meaning that many English word forms carry multiple
meanings. Research indicates a linkage between knowledge
of a word’s multiple meanings and reading comprehension
levels in English (Crossley et al., 2011; Nation & Chung,
2009). Words that have a greater degree of polysemy, such
as more meanings for the word form can also present a
potential area of difficulty for readers because these words
are more ambiguous. The higher degrees of ambiguity
can lead to processing challenges in reading (Cameron
& Larsen-Freeman, 2007). Prior research finds that the
polysemy might represent a potential difficulty for students
who are English learners (August et al., 2005; Nagy, 1995).
For the TAVE database, polysemy codes were based on
the number of Living Word Vocabulary (LWV) meanings
associated with a given word form. The coding for the
number of word meanings for a given word form differed
by grade level, and was defined as the number of word
meanings up to and including one LWV level above the
targeted grade level. For example, the polysemy count
for a word form in the third grade would include all word
meanings for the word form with an LWV level of 2, 3/4
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(target grade level), and 5/6 (one level above target grade
level).
LWV Grade Level and Percentage. The Living Word
Vocabulary (LWV) (Dale & O’Rourke, 1981) is an
inventory that provides indicators depicting the grades at
which word meanings were known by a percentage of
students. Containing more than 44,000 entries which
are parsed at the word-meaning level, the LWV provides
the grade level (4, 6, 8, 10, 12, 13, and 16). It also
provides a “percentage correct” score for each grade level
to indicate what percentage of students at that grade level
understand the word. Research reported by Biemiller
and Slonim (2001) and August and Barr (2011) show a
significant correlation between LWV levels and students’
average knowledge of words. Therefore, prior empirical
work indicates the promise of using the LWV for estimating
item difficulty.
Lexile. Word-level Lexile levels were obtained for all
words in the TAVE database. The Lexile Analyzer® by
MetaMetrics® (2008) analyzes the complexity of the text
by measuring its sentence length and word frequency. As
part of this project, in partnership with MetaMetrics, the
authors obtained the word Lexile levels that indicate their
frequency in text. Words that appear more frequently in
texts are more often encountered and, thus, tend to be more
readily acquired (Nagy & Hiebert, 2010; Nation, 2001).
In fact, prior research finds that high-frequency words are
often learned earlier compared to lower frequency words
(Ellis, 2006).
Additional Coding. Three other codes were applied to
the word meanings in the TAVE database: morphology, part
of speech, and omissions. While these codes did not have
implications in the assignment of difficulty values to words,
the codes were necessary for the construction of the test
forms and items for the TAVE assessment.
In order to reflect the morphological makeup of the TAVE
database on the assessment, all the meanings in the database
were coded for part of speech (noun, verb, adjective,
adverb, and pronoun) and also coded for morphology. See
Appendix C2 for the rubric that was used. For this coding,
a project intern with a bachelor’s degree in linguistics was
trained by a second coder with an advanced degree in
linguistics. The first coder then coded the entire file for part
of speech and morphology, and the second coder reviewed
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the entire database. When discrepancies arose, the two
coders met for discussion, and the second coder determined
the final part of speech and morphology codes.
The omissions code refers to whether word meanings
were ineligible for inclusion on the TAVE. The initial
objective was to include all meanings, in order to fully
generalize back to the corpus of grade-level texts; however,
numerous meanings were inappropriate for inclusion
in an assessment of children’s vocabularies.
Using
procedures similar to those of other large-scale assessment
development teams (e.g., WIDA), TAVE developers were
sensitive to ensuring that word meanings and illustrative
sentences did not elicit negative affective factors or require
too much background knowledge for study participants.
Two coders with advanced degrees in linguistics and
in education coded the entire database to determine the
meanings that should not be included on the TAVE, and
a final review was performed by the principal investigator.
Terms that were omitted include those that were considered
out of date for students in the tested age groups, offensive
(e.g., swear words, insults), or linguistically inappropriate
for a vocabulary assessment (e.g., pronouns, meanings
that form idiomatic expressions, numbers). In addition,
words that are too technical in meaning, or related to a

specific content area, were omitted because of the amount
of background knowledge that would be required to answer
the question correctly. See Appendix D2 for the full rubric
of omitted meanings. In checking for omissions, coders
carefully considered whether the word would necessitate an
illustrative sentence that might be offensive or require too
much background knowledge. After removing omissions,
the final TAVE database contained 14,140 unique word
form-word meaning pairings, and 5,328 unique word forms.
Assigning Difficulty Values
Fourth, once these attributes of the words were added
to the database, the authors estimated the relation between
the word attributes and the difficulty level of the test items.
To obtain these estimates, the authors collected pilot data
on 222 unique items from 853 students in grades 3–6
(338, 183, 236, and 96 students in grades 3, 4, 5, and
6, respectively). Using these data, we obtained empirical
estimates of item difficulty, indexed by IRT item difficulty
parameters. Next, we used word attributes to predict
these empirical difficulty estimates in order to produce
model-based estimates of the relation of word attributes to
word difficulty with the general linear model, which can be
seen in Equation 1.

Yi = b0 + b1 LWV gradei + b2 LWV pct i + b3Cogi + b4Comi + b5 Polyi + b6 Lexilei + ei
Where Yi is the empirical difficulty for item i, b0 is the
model intercept, b1 to b6 are the model parameter estimates
for the predictors, LWV grade is the LWV grade level of the
word assessed by item i, LWV pct is the LWV percentage
for the word assessed by item i, Cog is the cognate status of
the word assessed by item i, Com is the complexity of the
word assessed by item i, and Lexile is the Lexile level of the
word assessed by item i. This model accounted for 47% of
the variability in item difficulty.
Next, these parameter estimates were used to obtain
predicted item difficulties for untested words by computing
the sum of the products of each untested word’s
characteristics with the corresponding estimated b weight
for that characteristic. These estimated difficulties were
incorporated into the database for use in assessment
development.
To determine how well our linear
combination predicts item difficulty, we computed the
correlation between the predicted and empirical IRT
difficulty parameters for the 222 pilot-tested words. The

(1)

computed correlation was r = .59, somewhat less than the
R = .686 implied by the model R2 of .47. Thus, our model
does a reasonable job of predicting item difficulty estimates
which is useful for placing untested items onto test forms.
Selecting Words for Grade Level Forms
Fifth, once predicted word difficulties for all database
words were produced, the authors began the process of
selecting words for a given form. In the first step,
we generated a subset of the words from the TAVE
database that have a typical reader Lexile level for a given
grade level, using the Lexile level values provided by
MetaMetrics. Next, we computed the mean and standard
deviation (SD) of the model-based predicted difficulty
estimate, obtained in the previous step, for the subset of
words. All words that were ±2 SD from this mean difficulty
estimate were eligible for selection. To ensure adequate
coverage of the difficulty range on the TAVE assessment
forms, we segmented this range (mean difficulty ±2 SD)
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into four quartiles of equal size. For example, if the Figure 2
difficulty range for the grade 3 form was between 200 and Example Testlet
300, we created four bins of words: bin 1: 200–225, bin
2: 225–250, and so forth. An equal number of words
from each bin were randomly selected for inclusion in the
assessment.
Determining Morphological Make-up of TAVE
Assessment Items
The TAVE assessment consists of six grade specific
forms from grades 3–8. Each form consists of thirty-six
grade level items and twelve items that overlap with forms
for adjacent grade level forms. Items are placed on
four item testlets with items in a given testlet all being
morphologically similar (e.g., adjectives or plural nouns),
with one item selected from each of the four difficulty bins.
A sample testlet can be seen in Figure 2. The authors
aimed to ensure that the distribution of words on the TAVE
assessment reflects the distribution of words in the TAVE
database; thus the assessment reflects the morphological
makeup of words that appear in grade-level texts. In
order to achieve this distribution, word meanings that
were syntactically equivalent and morphologically similar,
according to the part of speech and morphology codes,
were placed into an aggregate morphological group based
on their syntactic equivalence (e.g., meanings coded as
singular nouns and mass nouns were combined into one
group based on their syntactic equivalence). See Appendix
E2 for the aggregations.
Next, we examined the frequency and percentage of these
aggregate categories to determine whether the category
would be represented by zero, one, or two testlets. Once
the number of testlets was determined for the aggregate
categories, we then examined the frequency and percentage
of morphologies within the aggregate category to determine
how many items of a given morphology would be selected
for the testlets. Online Appendix F2 provides an example
of this process for seventh graders. As mentioned earlier,
the on-grade-level forms consist of thirty-six items or nine
testlets, each of which contains four items of the same
part of speech. Thus, each testlet contains 11.1% of the
items on a given on-grade-level assessment. For seventh
graders, 27.84% of words in the TAVE database are from
the aggregate noun category containing gerund, mass, and
singular nouns, and 17.40% of the database words are from
the bare verb category. Based on these percentages, two
testlets (22.2% of words assessed) contained mass nouns,
and one testlet (11.1% of assessed words) contained bare

verbs. Continuing with the noun category example, we
selected eight items to design the two testlets. Within the
noun category, 2.51% of database words were gerunds,
13.18% of database words were mass nouns, and 84.13%
of database words were singular nouns. Based on these
percentages, we selected seven singular nouns for the
testlets (87.5% of items on the testlets) and one mass noun
for the testlets (12.5% of items on the testlets). Zero
gerunds were selected because gerunds represent such a
small percentage of grade-level nouns. These percentages
were taken into account as well when matching distractors
to the word banks in the testlets. With regard to the
difficulty level of the distractors, we selected one distractor
from each quartile and a fifth distractor from quartile two.
Item and Form Development
Word meanings were then randomly selected from
their respective grade-level quartile files. Child-friendly
meanings and sentence stems were developed for the
selected word meanings, drawing on a variety of
high-quality dictionaries for children and ELs: Wordsmyth
Lexipedia (Parks, 2011), Scholastic Children’s Dictionary
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(Scholastic, 1996), Houghton-Mifflin Children’s Dictionary
(Parks, 2003), Cobuild Learner’s Dictionary (Sinclair,
2009), and Longman Basic Dictionary of American English
(Pearson, 1989). The Lexile Analyzer was used to analyze
the complexity of sentences; fourth-grade Lexile levels
within the typical reader measure band were used for grades
4–8, and third-grade Lexile levels within the typical reader
measure band were used for grade 3.
Vertical Equating
In order to vertically equate forms between the grade
levels and increase the range of vocabulary ability assessed
on a given form, 12 items (two testlets from the grade level
below and one testlet from the grade level above) were
randomly chosen to be used at the target grade level. These
overlapping items served as anchor points for the equating
process. The positions of testlets on units and items within
a testlet were randomly determined. The word banks with
the target words and distractors were alphabetized.
Current Study Aims
The TAVE database and assessment were meticulously
developed with two goals in mind: (a) to develop and
validate an assessment that purposefully selects items from
and generalizes to a meaningful corpus of words, and (b)
can be used to assess vocabulary growth over shorter time
intervals. To investigate these aims we examined three
research questions:

1.2

Measures

Measures included the Gates-MacGinitie Word
Knowledge subtest and the researcher-developed TAVE.
1.2.1

Gates-MacGinitie Word Knowledge (GMWK)
Subtest

The GMWK subtest (MacGinitie et al., 2002) is a
commonly used, norm-referenced measure of receptive
vocabulary for children from grades 2–12 in which
participants are shown four words (e.g., official, clumsy,
tilted, advanced) and a corresponding image and then
prompted to choose the one word that corresponds to the
image. Grade specific forms are available for grades 1–6.
There is a common assessment of the GMWK for grades
7–9 and another common assessment for grades 10–12. The
subtest is composed of 43 items and takes 20 minutes to
complete. The reliability as indexed by K-R 20 ranges from
.90 to .93 for grades 2–12. In the current study, each grade
level received the respective grade-level form, with grades
7 and 8 receiving the GMWK 7/9 form.
1.3

TAVE Development

The TAVE assessment was developed to measure
students’ knowledge of vocabulary that appears frequently
in grade-level texts. At each grade level in grades 3–8, the
assessment consists of twelve testlets. Each testlet contains
four items and a word bank consisting of nine words, four
of which are target words and five of which are distractors.
1. Do the data fit a single-factor unconditional Each item consists of a definition and a cloze sentence
that provides context for the target word. A sample item
measurement model?
is “[suspect]: open to doubt and not to be trusted. My
2. What is the precision and criterion validity of the cookies are missing, and everyone is [suspect] until I find
them.” Participants are instructed to select a word from the
TAVE?
word bank that matches the definition and completes the
3. How do the performance levels and distributions of cloze sentence. The twelve testlets are organized into four
performance compare across grades 3 to 8?
units, each containing three testlets. When administering
the assessment, students are given 15 minutes to complete
1 Method
each unit.
1.1 Participants
1.4 Procedures
Participants included 2,238 English learners (ELs),
Prior to testing, the research team met with each school
former English learners, and native English-speaking
and the participating teachers to explain the project and
students in grades 3–8 in a district in the South Central
distribute parental consent forms. Trained project staff
United States. There was a minimum of 100 current ELs
administered all assessments to students. The assessment of
and 100 native English speakers in each of grades 3–8,
the TAVE and GMWK subtest occurred as part of a larger
except in grade 5, in which there were only 82 current-EL
assessment battery. Testing of the entire battery occurred
students. Of the total sample, 48% (1,162) were female.
over three days for approximately one hour each day using
A total of 961, 498, and 779 students were designated as
a standardized protocol. This one hour included a review
non-EL, former-EL, and current-EL, respectively.
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of test instructions, sample items, and the assessment.
Students were assessed with the GMWK subtest on day one
(20 minutes), half of the TAVE on day two (30 minutes),
and the second half of the TAVE on day three (30 minutes).
1.5

Analyses

To investigate the dimensionality of the TAVE, and
produce student-level factor scores to investigate criterion
validity and differential performance by grade, the authors
chose to utilize a one-parameter logistic (1PL) item
response theory (IRT) model, which is also referred
to as a Rasch unidimensional measurement model.
Rasch IRT models estimate different difficulty levels
for each item, but a single discrimination parameter
across all items. Although the Rasch model is more
simplistic, psychometrically, than a 2PL or 3PL IRT model
that estimates item level discriminations or item level
discriminations and guessing parameters, the Rasch model
has a practical advantage. From a practical perspective,
the number correct is a sufficient statistic for estimating
ability for the Rasch model, whereas for more complex
models, such as the 2PL and 3PL, additional information
about ability is contained in the pattern of items passed.
Although it is possible to make use of scoring algorithms
to develop raw-score to scale-score conversions for these
more complex models, these ability estimates are less
precise than likelihood-based scoring algorithms that take
into account the specific items answered correctly. At the
same time, the differences between likelihood-based ability
estimates and tabled values are often not large, and many
operational testing programs make good use of raw-score
to scaled-score conversions for tests based on the 2PL and
3PL model.

2

Results

Research Question 1: Do the data fit a single-factor
unconditional measurement model?
The first question the authors investigated concerned
whether the data supported a unidimensional model. In
order to thoroughly address this question, we took four
approaches: (a) we examined the eigenvalues of the
item score correlation matrix with regard to magnitude
and percentage of variance explained, (b) we conducted
an analysis of the first residual factor in which we
examined the relations among the item difficulty estimates,
the first residual estimates, and the item characteristics
(cognate status, imageability, LWV grade/percentage), (c)

36

we examined the relations of the student-level factor and the
first residual factor predicting student performance on the
GMWK subtest, and (d) we performed a modified parallel
analysis.
An examination of the eigenvalues indicated that the
first factor had a substantially larger eigenvalue than the
subsequent factors. The eigenvalues for the first four
factors (the model factor and first three residual factors)
were 154.0 (72.8 for persons, and 81.1 for items), 2.9,
2.4, and 2.2, respectively. The total variance in the
observed data is 382.03, indicating that the variance
explained by the Rasch model was 40.3%, whereas the
variance accounted for by the first three residual factors was
0.8%, 0.6%, and 0.6%, respectively. Thus, the variance
explained by the Rasch model was more than 50 times
greater than the variance explained by the next largest
factor. Importantly, the observed variance at the measures,
persons, items, and unexplained levels were very close to
the expected variance at the respective level if the Rasch
model fit perfectly. Specifically, at the measures (40.3%
vs. 39.2%), persons (19.1% vs. 18.5%), items (21.3%
vs. 20.7%), and unexplained (59.7% vs 60.8%) levels,
the observed vs. expected percent of variance differed
by less than 1%. Taken together these values suggest
a strong primary dimension and no substantial secondary
dimensions, and indicate that the data conform to the Rasch
model reasonably well.
Next, correlations were examined between the item
characteristics discussed above (LWV grade level, LWV
percentage, cognate status, complexity, polysemy, and
Lexile level) and both the Rasch item difficulty estimates,
and item loadings on the first residual factor.
We
conducted our Rasch model analyses in Winsteps 3.92
which provides principal components analysis of the
residuals and provides item loadings on up to five residual
factors. We wanted to determine whether the first principal
component of the residuals represented a meaningful factor,
or simply noise in the data. Rasch item difficulties were
significantly correlated with complexity, LWV grade, and
LWV percentage (r = .31, .53, and -.33, respectively). All
correlations were in the expected direction. In contrast, item
scores on the first residual factor were only significantly
correlated with complexity (r = -.18, p = .008), which is
in the opposite direction of what is expected for complexity
and item difficulty. However, once item difficulty on the
first factor was taken into account, complexity no longer
correlated with difficulty on the first residual factor.
The relation between student-level scores on the GMWK
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and the Rasch-based TAVE student-level factor scores
and person scores on the first residual factor were also
examined. Bivariate correlations for both the TAVE factor
scores and the first residual factor with GMWK were
significant (.78 and .25, respectively). However, when
GMWK scores were regressed on the TAVE factor score
and the first residual factor scores, the first residual factor
was no longer a significant predictor of word knowledge.
Thus, although the first residual factor is related to student
scores on the GMWK, it does not uniquely predict word
knowledge measured by the GMWK beyond the TAVE
factor scores.
Finally, the authors conducted a modified parallel
analysis (Drasgow & Lissak, 1983). In this analysis, we
used the item parameters obtained from the Rasch IRT
model to simulate data that are known to be unidimensional.
We simulated responses for a sample of 2,238 records on
the 228 items assessed by the TAVE. We then conducted
a factor analysis and obtained eigenvalues for the real and
simulated data. These factor analyses had to be conducted
separately by grade because of item-level missingness on
items assessed by different grade-level forms. As such,
factor analyses were conducted on the 48 items assessed at
each grade level. Figure 3 shows scree plots by grade level
for the real and simulated data for the first 12 eigenvalues.
As this figure illustrates, the plots of the real and simulated
data are quite similar, suggesting that the real data are,
indeed, unidimensional. Additionally, a sharp break is
evident between the first and second eigenvalues in all grade
levels. We note that there are several eigenvalues in excess
of one beyond the first factor that could represent additional
factors, possibly associated with testlet, part of speech, or
some other factor; however, these eigenvalues are minor in
comparison to those in the primary dimension.
Research Question 2: What is the precision and
criterion validity of the TAVE?
To investigate the precision of the TAVE, the test
information function (TIF) and the standard error of
measurement (SEM) were examined for all six grade-level
forms. Figure 4 depicts these curves for TAVE for grades
7 and 8 along with the same information for the Gates
McGinitie Word Knowledge (GMWK) test for Level 7/9
(i.e., the GMWK covering the same grades). Assessment
reliability is directly related to the TIF where 1 – (1/TIF) is
equal to the assessment reliability at a given level of theta.
Because the TIF changes as a function of θ , the assessment
differs in reliability at different levels of θ . As the figure

Figure 3
Modified Parallel Analysis

shows, maximum information exists at the average item
difficulty level for a given test form, as indexed by the
average difficulty of all of the items assessed on a given
form. In other words, if a student’s vocabulary ability
is close to the average item difficulty on the form used
to assess it, that student’s ability will be estimated very
precisely by the test. However, as student ability moves
away from the average assessed difficulty (above or below),
the empirical estimates of ability become less precise. Our
goal was for the assessment to have a reliability of at
least .70 for 95% of test takers. This reliability threshold
corresponds to a minimum TIF of 3.35 (SEM = 0.55).
Although only graphed for grades 7 and 8 in order to show
the scale for the standard error in the lower panel of the plot
and to allow comparison to the GMWK, the TIF is greater
than 3.35 for all six forms throughout the range of ±2 SD
from the form mean ability, indicating that there is adequate
precision for any student whose ability falls within 2 SDs
of the mean ability assessed by the test form. It should be
noted that all forms are vertically equated, and items are
on the same metric; thus, lower level forms (e.g., grade 3)
assess a lower end of the ability distribution, whereas higher
level forms (e.g., grade 8) assess a higher end of the ability
distribution.
An important feature demonstrated by Figure 4 is that
precision of the TAVE for students below average in grade
7 and for students above average in grade 8 is superior to
the GMWK. This fact is apparent from the cross-over in
the standard error curves in the lower panel of Figure 4.
This increased precision in the tails of the distribution arises

CEJEME

38

Figure 4
Test Information Function and Standard Error of
Measurement for Grades 7 and 8 Forms of the Test of
Academic Vocabulary and for the Gates McGinitie Word
Knowledge Test

Based on these findings regarding the standard error of
measurement, we would also predict that TAVE would be
more sensitive to changes over short intervals of time than
the GMWK in these grades. Figure 5 shows the expected
raw score on the TAVE and the GMWK as a function of
pre-test ability on the GMWK for students experiencing
no change, or a change in ability of 0.2 or 0.5 standard
deviations. The upper panel of Figure 5 shows the curves
for grade 7 and the lower panel shows the corresponding
curves for grade 8. The curves for forms S and T of the
GMWK are the same in the two panels as the test is the
same in grades 7 and 8. If we compare the curve for a gain
of 0 to the curves for GMWK, we see a steeper relationship
between the expected raw score and the pre-test ability. The
greater steepness of the TAVE curve indicates a greater
difference in TAVE raw scores as compared to GMWK
raw scores between two individuals of differing abilities.
Combined with the smaller standard error of measurement
for the TAVE throughout most of the range of ability across
grades 7 and 8 (see Figure 4), it is reasonable that TAVE
would be more sensitive to change for low ability students
in grade 7 and high ability students in grade 8.
The authors examined the Pearson’s r criterion validity of
the TAVE student factor scores with the GMWK extended
scales scores (ESS), both for the entire sample and by
grade level. These criterion validity coefficients were .78
for the entire sample and .84, .87, .82, .65, .72, and .70
for grades 3, 4, 5, 6, 7, and 8, respectively. All criterion
validity coefficients were significant at p < .001. Thus,
the results indicate that the TAVE factor scores have strong
criterion validity with an existing standardized assessment
of vocabulary.

Note. GMWK: Gates McGinitie Word Knowledge Test Form 7/9;
TAVE-7: Test of Academic Vocabulary Grade 7 Form; TAVE-8: Test of
Academic Vocabulary Grade 8 Form.

Research Question 3: How do the performance levels
and distributions of performance compare across grades
3 to 8?

because the GMWK uses 48 items to assess vocabulary
ability across the span from grade 7 to grade 9, whereas the
TAVE uses 48 items to span the ability range of grade 7 and
48 items to span the ability range of grade 8. Because the
TAVE and GMWK items are similarly discriminating and
the TAVE items are spread across the range of ability in each
particular grade, it affords greater precision for assessing
low ability students in grade 7 and high ability students in
grade 8. The GMWK, of course, is designed to also assess
vocabulary of students beyond grade 8, and the precision
with which TAVE can assess vocabulary beyond grade 8
has not been examined empirically.

To address question three, student-level factor scores
on the TAVE were examined across grades. Descriptive
statistics for the TAVE and GMWK-ESS can be seen
in Table 1. As the table shows, descriptively, TAVE
student factor scores increased across grade levels, with
the exception of grade 6 students, whose performance was
lower than that of grade 5 students. However, a similar
trend can be seen in the GMWK-ESS such that, although
the scores do not decrease, scores on the GMWK-ESS are
virtually identical in the two grades, suggesting that this
unexpected result in grade 6 is a sampling issue rather
than an issue with the TAVE assessment. In other words,
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Figure 5
Expected Raw Score on the Test of Academic Vocabulary
and the Gates McGinitie Word Knowledge Tests as a
Function of Pretest Ability and Treatment Effect Size (0, .2,
.5)

scores, grade level was a significant predictor: F(5, 1716) =
33.88, p < .001.
Regarding the follow-up pairwise
comparisons, most pairwise grade-level comparisons were
significant with the exception of grades 8:7, 8:5, 7:5,
and 6:4. All significant mean differences were in the
expected direction. Next, we conducted the same analysis
for the GMWK-ESS. Again, grade level was a significant
predictor of the GMWK-ESS: F(5, 1682) = 46.09, p <
.001. Regarding the follow-up pairwise comparisons, the
grade-level differences were identical, except the difference
between grades 5 and 6 was nonsignificant. Thus, for
both the TAVE and GMWK-ESS, there seems to be more
discrimination among the lower grade levels and between
the lower and upper grade levels than there is between the
upper grades.

3

Note. Upper panel shows relationships for grade 7; lower panel
shows relationships for grade 8. TAVE: Test of Academic Vocabulary;
GMWK-S: Gates McGinitie Word Knowledge Test Form S Level 7/9;
GMWK-T: Gates McGinitie Word Knowledge Test Form T Level 7/9.

our sixth-grade sample appears to be of lower overall
mean vocabulary ability than our fifth-grade sample, given
that the trend was present in both the TAVE and the
GMWK-ESS.
The authors examined models for grade-level prediction
of both the TAVE student factor scores and the GMWK-ESS
using a generalized linear mixed model controlling for
cluster variability at the classroom and school levels with a
logit link function. Follow-up comparisons were conducted
for all pairwise grade differences using a Tukey correction.
For the model with grade-level prediction of TAVE factor

Discussion

Many existing vocabulary measures are adequate for
their intended purpose—as batteries to concurrently assess
a wide range of language and literacy skills and allow for
peer comparisons. However, there clearly is a need for a
stand-alone, vocabulary measure with larger item sets that
can be used in vocabulary intervention research and may be
more sensitive to change over shorter intervals, as well as
progress monitoring. There is also a need for an assessment
that generalizes back to a meaningful corpus of words likely
to be encountered by school-aged children in the academic
context, and that takes into account word attributes that
impact acquisition and learning.
The purpose of this study was to develop an assessment
of vocabulary that was generalizable to a meaningful corpus
of words and able to assess progress over shorter periods
of time. The authors sought to develop an assessment
such that it would validly and precisely assess student-level
vocabulary across a wide range of levels of word knowledge
between grades 3–8, and be able to differentiate among
abilities within those grade levels. Finally, to this end, it was
important that scores on assessments be comparable across
grade levels.
The authors used two primary corpora that were
developed relatively recently, the WFG and the LWV. These
corpora served as the basis for the TAVE. Once these two
corpora were incorporated, we augmented the database
through the addition of several important word features
including cognate status, conceptual complexity, polysemy,
part of speech, and morphology. Analyses of the coding
of word attributes demonstrated reliability throughout the
coding process. The word attributes also allowed us to
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Table 1
Descriptive Statistics for TAVE and GMWK ESS by Grade
Grade

Assessment

N

M

SD

3

TAVE Total Score
TAVE Factor Score
Gates-MacGinite Extended Scale Score
TAVE Total Score
TAVE Factor Score
Gates-MacGinite Extended Scale Score
TAVE Total Score
TAVE Factor Score
Gates-MacGinite Extended Scale Score
TAVE Total Score
TAVE Factor Score
Gates-MacGinite Extended Scale Score
TAVE Total Score
TAVE Factor Score
Gates-MacGinite Extended Scale Score
TAVE Total Score
TAVE Factor Score
Gates-MacGinite Extended Scale Score

260
260
257
301
301
296
298
298
295
497
497
485
480
480
454
381
381
380

23.19
-0.83
457.72
28.32
0.07
482.92
29.33
0.44
493.50
24.77
0.22
493.52
23.77
0.60
505.03
20.85
0.75
509.89

11.28
1.45
45.15
10.45
1.40
41.94
10.22
1.36
34.43
9.72
1.24
31.30
9.62
1.30
32.90
9.41
1.28
38.74

4

5

6

7

8

model predicted difficulty estimates for all database words
to aid in the selection of words to grade-level forms. The
entire process yielded six grade-level-specific, vertically
equated vocabulary assessments that generalize back to our
combined corpus.
Our findings suggest that the TAVE assesses a single
unidimensional vocabulary factor. Our examination of the
eigenvalues found several values that were above one, but
all factors after the first accounted for very little item-level
variability (<1%), whereas the first factor accounted
for 40% of the measurement variability. Nonetheless,
follow-up analyses were conducted at both the item level
and the student level. Both of these analyses suggest that
additional factors, beyond the TAVE vocabulary factor, do
not uniquely predict meaningful variability in any of the
modeled outcomes. Additionally, we compared our data
to simulated data that were known to be unidimensional
and compared the factor models in a modified parallel
analysis. The comparisons revealed a high degree of
similarity between the real and simulated data with regard
to the factor structure. Based on these collective analyses,

we conclude that TAVE assessment is best conceptualized
as measuring a single vocabulary factor.
The TAVE student-level factor scores are both precise
and valid estimates of vocabulary knowledge. Our use of
word selection based on typical Lexile reading levels for a
given grade level, in conjunction with grade-level-specific
forms with a sufficient number of items per form, allows
us to precisely estimate student factor scores for students
in grades 3–8. One challenge in selecting words for a
vocabulary form is to choose words that are likely to
appear in texts for a target grade level. By sampling
words based on the typical Lexile ranges, we ensure that
the words selected for a given form are the same words
that are likely to appear in texts that students encounter at
that grade level. Furthermore, we selected words across
the Lexile range as well as some words from the forms
for grades above and below the target grade-level form.
This word selection strategy ensured that each form was
targeted to assess vocabulary ability for a given grade
level, but also contained a sufficient number of words to
assess students with either low or high ability within that
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grade-level-specific ability range. The empirical results of
this strategy can be seen in Figure 4, which illustrates that
there is sufficient information at ±2 SD of the target ability
level, but less information at ability levels beyond the target
ability range.
The TAVE also was found to be a valid assessment of
vocabulary, as indexed by its relation with the GMWK
subtest. Overall, the TAVE related to the GMWK at r =
.78. This indicates that the two vocabulary assessments
are strongly related but share only 61% of their variability.
Thus, a substantial amount of variability is not shared
between the two measures, indicating that the two measures
assess somewhat different aspects of vocabulary. It is
possible that these differences are due to the differences in
the corpora from which words were sampled.
Finally, the TAVE was found to be effective at
discriminating between grades 3–5 and to discriminate
grades 3–5 from grades 6–8, but not among the upper
grade levels (grades 6–8). Although these results are purely
cross-sectional, they suggest that the TAVE could be used to
track students’ growth in vocabulary knowledge in grades
3–5, but as students enter middle school, TAVE growth
curves could plateau. It is important to note that this
lack of discrimination between the middle-school grades
is among grade-level averages of the current sample. It
is quite possible that the TAVE would be able to detect
changes in vocabulary in middle-school samples in the
context of, for example, a targeted vocabulary intervention
or individual-level changes over time. This notion is
bolstered by the total score means and SDs on the grade
specific forms. As seen in Table 1, average within grade
levels performance on the TAVE ranged from 20 to 29 items
correct out of 48 with SDs ranging from 9.41 to 11.28.
These grade specific means and SDs indicate both that there
is substantial room for students to grow on the TAVE and
that there is substantial within grade variability.
3.1

Theoretical Implications

One important aspect of the TAVE is that it generalizes
back to a meaningful vocabulary construct. Whereas
typical vocabulary assessments are developed empirically,
based on the selection of items that cover a certain ability
range with little attention paid to the origin of those
items, the TAVE items were carefully selected from a
meaningful corpus—the combination of the LWV and the
WFG. Because this combined corpus served as the origin
for the TAVE items through a specific sampling process,
vocabulary scores on the TAVE generalize back to this

corpus. Thus, scores on the TAVE can be considered
as indicators of students’ knowledge of word meanings
for words that appear in grade-level texts, specifically the
meanings of words on the LWV with U values ranging from
10 to 999 in the WFG.
In addition to generalizing back to a meaningful corpus,
the TAVE is placed on a developmental metric in which
student scores directly relate to an estimate of the number
of words students know in the corpus. Thus, students’
scores are easily and meaningfully interpretable, and they
correspond not only to the number of words that students
know, but also to the words in the corpus that students are
predicted to know. This prediction of what words students
do and do not know has implications for personalized
vocabulary instruction of words. Classroom teachers can
target words that are just above a student’s predicted
vocabulary ability, increasing the likelihood that instructed
words are not known to the student, while not being
at a level that is too challenging, and yet likely to be
encountered by the student during reading.
3.2

Practical Implications

One practical implication of the development of the
TAVE is our choice of model—namely, the Rasch
unidimensional measurement model. Rasch modeling
estimates a common discrimination parameter for all
items. This common discrimination parameter results in
all items relating to the underlying factor in the same way.
Practically, Rasch modeling allows persons and items to be
placed on a common scale and provides a straightforward
basis for predicting the probability that a student of a
given ability level will be able to correctly answer at an
item of given difficulty. Because the relationship with
ability is constant across items, the number correct score
is a sufficient statistic for estimating ability, which allows
for simple conversion of raw scores to ability estimates
without loss of information. Although it is possible to
build lookup tables for raw scores for specific test forms
based on more complex IRT models, there is some loss
of information, which will contribute to imprecision when
trying to measure change over short time intervals, such as
following an intervention. Moreover, when the relationship
of items to the underlying trait is not consistent across
items, it becomes more complicated to predict how a given
individual will do on a novel item based only on the
difficulty of the novel item.
While the use of a more complex IRT model, such as the
2PL model, would not present an insurmountable hurdle for
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supported by the inability of the GMWK to discriminate
between these grades as well. The GMWK is based on
a common test form across grades 7–9, but a different
form at grade 6, and relies on an extended scale score for
reporting scores on a common scale. Thus, in the case of the
GMWK, lack of differentiation in mean vocabulary levels
between grades 7 and 8 cannot be attributed to form effects
or equating problems as all students took the same test form.
The cross-sectional nature of the data is another
limitation of this study. Although the TAVE did show
differences in vocabulary knowledge among grades 3–5 and
between grades 3–5 and 6–8, these grade-level differences
are not the same as showing individual growth on the
TAVE over time. Until longitudinal data are available
for the TAVE, it would be an overstatement to claim that
the TAVE can be used to detect individual differences in
intra-individual student growth over time.
Another limitation of the study relates to our sixth-grade
sample. As mentioned earlier, the sixth-grade sample
underperformed the fifth-grade sample on the TAVE.
However, the sixth-grade sample also underperformed the
fifth-grade sample on the GMWK subtest. This consistency
in the performance of the sixth graders relative to the fifth
graders suggests that our sample of sixth graders was at a
lower overall vocabulary ability level—that is, this outcome
likely is not the result of a measurement problem with the
TAVE assessment. Thus, in order to obtain an adequate
estimate of sixth-grade ability from a norming perspective,
the collection of data on an additional sixth-grade sample is
warranted.
Another limitation pertains to the merging of the WFG
and LWV databases. Because the WFG contains word
forms only with no word meanings, it was practically
necessary to merge all WFG information into the LWV
even when there were multiple meanings for the same word
form in a given grade level. It is very likely that, in some
instances, this merging resulted in a higher frequency for a
given pair of word form and meaning. Future corpora could
circumvent this problem by providing frequencies at the
level of the word form-word meaning pairing. Although the
3.3 Limitations
automated disambiguation of semantic meaning is greatly
This study had some limitations. Despite discriminating improved since the creation of the WFG, no one has yet
effectively between the lower grades, the TAVE did not produced the equivalent of the WFG at the level of semantic
discriminate as well between grades 6–8. This lack word usage.
of discrimination between students in the middle-school
grades could indicate that student vocabulary abilities are 3.4 Future Research
As alluded to previously, one area of future research
more homogeneous at these grade levels. The potential
for greater homogeneity in vocabulary levels seems to be could examine developmental trajectories of the TAVE
field use of the test in paper and pencil format with factor
scores available through table lookup, the Rasch model has
implications for the unitary nature of the attribute being
measured by the test, which are not consistent with more
complex models. Whereas these implications depend on
the suitability of the model for the data, in this instance
the observed data corresponded closely with expectations
based on the Rasch model. Although it is possible to reject
the Rasch model statistically in favor of the 2PL model,
Rasch factor scores from our data are highly correlated
with factor scores obtained from a 2PL model when those
factor scores are based on maximum likelihood estimation
(i.e., make complete use of information about the pattern
of items answered correctly). In fact, the Rasch factor
scores and factor scores based on a 2PL model for the
current sample were found to correlate .98. Thus, the Rasch
and 2PL models’ student-level point estimates are virtually
identical. Given the extremely high similarity between
the factor scores between the two models, the empirical
evidence supporting the Rasch model for our data, and the
theoretical and practical implications of the Rasch model
for measurement of persons and items, we see significant
advantages to basing the TAVE and its scoring on the Rasch
model for binary data. This result is not surprising given
recent research on trait estimation (Feuerstahler, 2018).
Another practical implication of this study is that the
TAVE is vertically equated. As such, scores on different
grade-level forms are directly comparable. One can
compare student factor scores on different grade-level
forms and determine which students have higher or lower
vocabulary levels. In other words, it would be possible
for students who were assessed on a third-grade form
to have higher vocabulary abilities than students assessed
on a fourth-grade form, and this determination can be
made by simply comparing students’ ability estimates on
the common scale. Additionally, students’ vocabulary
development can be tracked over time and across grade
levels, and scores can be examined to determine whether
students’ vocabulary knowledge is growing.
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literacy to English learners in elementary and
over time. Although our data allowed us to produce
middle school (NCEE 2014-4012). National Center
estimates of vocabulary at six grade levels, the data were
for Education Evaluation and Regional Assistance
cross-sectional, limiting inferences about developmental
(NCEE), Institute of Education Sciences, U.S.
changes in vocabulary. Data collected longitudinally could
Department of Education. http://ies.ed.gov/
serve two important purposes. First, these data could
ncee/wwc/publications reviews.aspx.
provide an estimate of students’ general vocabulary growth
over time. Second, if a sufficient number of students were Balota, D., Cortese, M., Sergent-Marshall, S., Spieler,
tracked longitudinally, these data could add to the precision
D., & Yap, M. (2004). Visual word recognition
of grade-level norming estimates.
of single-syllable words. Journal of experimental
A final area of future research could examine differential
psychology. General, 133, 283–316.
item functioning (DIF) for EL students relative to their Biemiller, A., & Slonim, N. (2001). Estimating root
non-EL peers.
Our combined corpus is coded for
word vocabulary growth in normative and advantaged
Spanish/English cognates and, therefore, we know which
populations: Evidence for a common sequence of
words assessed on the TAVE are cognates. It is possible
vocabulary acquisition.
Journal of Educational
that EL students could perform better on these cognate
Psychology, 93, 498–520.
items than model-based estimates would predict.
A Blachowicz, C. L., Fisher, P. J., Ogle, D., & Watts-Taffe, S.
DIF analysis could help determine whether these or any
(2006). Vocabulary: Questions from the classroom.
other items function differently for EL students relative to
Reading Research Quarterly, 41(4), 524–539.
monolinguals.
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.wiley.com/doi/abs/10.1598/RRQ.41.4.5
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